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The desert locust, Schistocerca gregaria, is the most dangerous herbivore species of locust. The present 
investigation aimed to throw light the effect of methylene chloride extracts of Azadirachta indica, and 
Euphorbia granulate on the 2nd instar nymph of Schistocerca gregaria  under laboratory condition. 
The results showed that the methylene chloride extract of  A. indica, are the most potent extracts 
against Schistocerca gregaria. The present study was also extended to conduct the insecticidal effect of 
the most potent extracts Azadirachta indica, and Euphorbia granulate methylene chloride extract on 
Schistocerca gregaria.  The present result showed that Azadirachta indica, and Euphorbia granulate 
extract caused not only mortality in larval stages, but also caused effect on pupal and adult duration, 
adult fecundity and egg fertility. Also extracts of Azadirachta indica, and Euphorbia granulate extract 
treatments have resulted in emergence of deformed pupae and adults.Also, the data showed that 
Marked biochemical changes however, being recognized in pest as marked decrease in total lipids, total 
protein and glucose contents. The activity of both ALAT and ASAT are also being highly affected.  
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1. Introduction 
The desert locust, S.  gregaria (Forsk) is the most dangerous herbivore species of locust. Specialist and generalist 
insect herbivore species often differ in how they respond to host plant traits and these responses can include 
weakened or strengthened immune responses to pathogens [1]. It is one of the serious pests attacking vegetables and 
wide varieties of other field crops in Egypt and other different countries. Several reports have emphasized the 
control of each pest using organic and inorganic compounds. Organophosphorous, organochlorine, carbamate and 
pyretheriod compounds are the most compounds used [2, 3]. Also, the inorganic chemicals have been widely used. 
Many different countries search for less dangerous pesticides by using the naturally occurring herbs that can be 
applied effectively in habitats [4, 5]. Many different countries search for less dangerous pesticides by using the 
naturally occurring herbs that can be applied effectively in habitates [4-6]. Many workers reported that plants are 
considered one of the richest sources which can be used as pest control agents [7, 8]. In Egypt, attempts have been 
done to monitor insecticidal activity of different plants extracts against many insects [6, 9]. 
Many studies have reported that plants are one of the richest sources which can be used to pest control agents. 
They attended to use extract as toxicants, repellents synergists, growth regulators and antifeedants 
for many insect pests [6, 7]. In Egypt, attempts have been  done  to  monitor  insecticidal  activity  of  different 
plants extracts against many insects [1, 5, 8-10]. The aim of the present investigation is to determine insecticidal 
effects of two different organic solvents of Azadirachta indica and Euphorbia granulate against the 2nd  instar 
nymph of Schistocerca gregaria. The p r e s e n t    study   was a l s o    extended   to evaluate the most potent 
promising plant extracts on the biological and biochemical parameters of the studied pest. 
 
2. Materials and Methods 
2.1. Experimental Insects 
Desert Locust ( Schistocerca gregaria, Family: Orthoptera ) The susceptible strain of  locust. Schistocerca 
gregaria was obtained from Desert Locust Research Department. Ministry of Agriculture. Dokki. Giza being used  
throughout the present investigation. It was reared on clover leaves. The tests were carried out on the 2th instars 
nymph.  
 
2.1.1. Tested Plants 
The plant used in this study Azadirachta indica (Meliaceae) and Euphorbia granulate (Euphorbiaceous) were 
collected from fields of Jeddah , Saudi Arabia during flowering stages and identified in Botany department. Faculty 
of Science, Cairo  University. The collected plant leaves were left to dry in air and then in an oven at 50C [11]. 
Plants were left to dry in air and then in an oven at and powdered by a mixer. 
 
2.1.2. Extraction 
Solvent (methylene chloride) was used for extraction. A stock extract was prepared soaking 200 g of the plant 
powder in 800 ml of methylene chloride for 4 days at room temperature (25±1±C),. The combined extract was 
filtered over anhydrous sodium sulphate. The solvent was then evaporated under reduced pressure using a rotator 
evaporator at 30
o
. Afterwards, the remaining powder was soaked again in 800 ml of methylene   chloride   by the   
same   procedure.   The extracted solutions were left away for complete dryness to obtain the crude extracts. The 
extracts of A.indica, E. granulate were carried out by Freedman, et al. [12]  method  with  some  modification  
the   crude   extract   was   transferred quantitively to a clean and weighted flask and kept in the refrigerator until 
used for Biological and toxicological investigation. 
 
2.2. Preparation of the Tested Concentrations 
Consider the crude extract as 100% a known weight of the crude was added to a similar volume of the solvent 
(acetone) to obtain stock solution. Stock solution of each extract was made prior to use. Successive dilutions were 
carried out to obtain the tested solutions.  
 
2.3. Bioassay 
The different concentrations of each plant extract were tested on the 2
nd instar
 nymph of S. gregaria. Leaf 
dipping technique was used. The same sizes of clover leaves for S. gregaria   were   dipped   in   each   tested 
concentration of plant extracts and in the control for 20 seconds and left to dry. The dried leaves were put singly in 
plastic cups. Tens insects were transferred to each cup and allowed to feed on the treated leaves for one day. Three 
replicates for each concentration were done. After 24h surviving insects were transferred to clean cups and 
supplied daily with untreated leaves until the end of experiment. Group of insects was left unexposed under the same 
laboratory conditions as control. Mortality was recorded daily until the end of experiment and corrected according   
to   Abbott [13].  Mortality values 24 days after exposure were analyses by profit analysis (LDP line) to obtain LC25, 
LC50 LC90 and slope for each extract according to method adopted by Finney [14]. The most effective plant extracts 
were selected for father experiments. 
 
2.4. Biological Studies 
A leaf dipping bioassay method was adapted to evaluate insecticidal activity of plant extracts against the 2
nd
 
instar larvae of S. littoralis. LC25 of A. indica and E. granulate extracts were used. Eighty of starved larvae, 
distributed in four replicates (20 larvae / replicate) were used and treated according to method described by Baker, et 
al. [15]. 24 hrs inspections were carried out for all treatments and control to record mortality percentages. Then daily 
inspections were carried out until adult emergence occurred. Larval mortality %, larval duration, pupation %, pupal 
duration and pupal malformation were recorded. Adult emergence %, total inhibition of adult emergence %, 
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fertility %, fecundity, sterility % and in addition malformations was recorded. Adult fecundity was 
determined by placing one female and one male together in a glass jar of 75 c.c capacity provided with a 
piece of cotton soaked in 10% sugar solution and was internally covered with soft sheet of paper for 
ovipositor. The jars were inspected daily for counting the number of laid eggs. To determine the fertility, 
two or three patches having not less than 100 eggs were collected during the first 3 days of ovipositor and 
incubated under the laboratory conditions until hatching and the percentage of hatchability was recorded. 
 
2.5. Biochemical Studies and Sampling 
After feeding  on treated  leaves with  sublethal concentration (LC25) of the extracts for 24 hours, alive insects 
were collected and allowed to feed on normal  leaves  after  7, 14, 21 and 28 days for S. gregaria.  A specific number 
of pests was taken and subjected directly for biochemical assays.The collected pests after each time intervals. The 
homogenates were centrifuged at 3500 r p m. for 10 minutes and the supernatants were filtered through glass 
wool to remove fatty materials and kept in deep freezer at-20
o
C till use for determination of glucose, total 
protein and lipid concentration and aspartate amino transferase (ASAT) and alanine amino transferase (ALAT) 
activites. Aspartate amino transferase (ASAT) and alanine amino transferase (ALAT) activites were determined 
according to  the  method  of  Reitman, et al. [16]. Total protein was determined according to the method of 
Weichselbaum [17]. Glucose  concentration  was determined according to the method of T r i n d e r  [ 1 1 ]  
and Total lipids were determined according to the method of Zollner, et al. [18]. 
 
2.6. Statistical Analysis 
The data were expressed as means ± standard errors. The statistical significance of differences between 
individuals means were determined by using one way ANOVA test. Levels of significance of each experiment was 
stated to be significant at (P ≤ 0.05), high significant at (P ≤ 0.01) and very high significant at (P ≤ 0.001). The 
oviposition deterrent index (O.D.I) was calculated according to Lundergren [19]. 
 
3. Results 
3.1. Toxicity Testing 
The result recorded in table (1) showed that, the A. indica plant was the only one affected on 2 instar nymph of S. 
gregaria. The recorded LC50 and LC90 values of A. indica plant extract were 6 and 11ppm (mg/ml), respectively. On 
the other hand, the recorded LC50 and LC90 values of E. granulate were 7.4 and 13ppm, respectively. 
 
3.1. Biological Studies  
Results recorded in Table (2) showed that plant extract had a significant effect on the larval and pupal duration 
as the mortality increase. The larval mortality increased to 30 % at LC25 of A. indica while pupal mortality was 20 
% at LC25 of E. granulate. Pupal durations showed significant increase. Especially for pupae which showed very 
high increase elongation at LC25 of E. granulate compared with control. On the other hand, the pupation 
percentages were greatly reduced to 50 at LC25 of A. indica and 70 % at LC25 of E. granulate.  The percentage of 
the adult emergence was decreased to 40 at LC25 of A. indica. The present results indicated that there was a 
significant inhibition of adult emergence percentages 60%,30% at A. indica and E.granulate,respectively 
compared with control 0.0 %.  
The results tabulated in Table (3) showed that plant extract induced a reduction in both fecundity and fertility. 
The mean number of eggs deposited by females resulted from treated larval with plant extract were lower 
significantly than the control. Average numbers of laid eggs were 966 and 1188 eggs/females at A. indica and 
E.granulate, respectively. While the mean number of eggs deposited by untreated female were 1385eggs/females. 
The percent of egg hatching was high significant affected by treatments. The hatchability percentages of eggs were 
74.2 and 91 %, respectively for females emerged from treated by LC25of A.indica and E.granulate, respectively, 
compared with 100% eggs/ females of control.  
 
3.2. Biochemical Effects 
The activity of aspartate amion transferase in the whole body homogenate of S. gregaria nymph  was determined 
after treatment with LC25 of A. indica and E. granulate extracts are given in Table (4). From the recorded data it was 
noticed that, the LC25 of A. indica showed significant elevation of the enzyme activity throughout all tested periods. 
Post 1, 2 and 3 weeks and changed by 11.2, 17.42% and 21.4, respectively in comparison to the control value. 
The data  recorded in Tables (5) showed, the effect of the LC25 of A. indica and E. granulate extracts on the activity 
of ALAT of S. gregaria nymph. The recorded revealed a fluctuated significant change in enzyme activity during the 
different time intervals. It was noticed that, the LC25 of A. indica showed significant elevation of the enzyme activity 
throughout all tested periods. Post 1, 2 and 3 weeks and changed by 17.7, 22.12% and  23., respectively in 
comparison to the control value. 
The data recorded in table (6) showed the effect of LC25 extracts of A. indica and E. granulate on the total 
protein content of S. gregaria nymph. It was clear from the recorded data that was a continuous decrease in the level 
of total protein of treated nymph post exposure to LC10 of A. indica and E. granulate extracts. The maximal decrease 
however, was recorded after 3 weeks post exposure, and the calculated percentage differences were -36.88% and -
24.6522% for A. indica and E. granulate,respectively as compared to the control level. 
The data given in tables (7) showed the effect of LC25 of A. indica and E. granulate extracts on glucose 
concentration of S. gregaria nymph. The data recorded showed that was a highly significant decrease in glucose 
concentration after treatment with LC25 of the two tested extracts during most time intervals. At 1,2 and  3 weeks, the 
percentage of reduction were -17.1%, -26.14and -39.18%,respectively, for A. indica extract and -8.55%, -17.6%, and 
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-32% respectively, for E. granulate extract .the maximal reduction however was achieved after 3 weeks for both 
tested  extracts. 
The total lipid concentration in S. gregaria nymph homogenate after treatment with LC25 of the extracts of A. 
indica and E. granulate were given in table (8). From The recorded data, there was a significant decreased effect on 
the total lipid after treatment with LC25 of the two extracts during all the tested time intervals. .At the 1, 2 and 3 
weeks post exposure and as compared to the control level the percentage  changes were -22.88%, -35.11%and  -
44.94%for A. indice  and  -12.14%, -23.4%and  -37.1% for E. granulate exposure, respectively . The maximal highly 
significant decrease, however, was attained after 3 weeks.  
 
4. Discussion 
Schistocerca gregaria is one of the serious pests attacking varieties of field crops and vegetables in different 
countries including Egypt [20]. Since  the  mortality  potency  of  the  investigated  plant extracts is not the same as 
that caused by conventional insecticides and because no initial change was observed, On the basis of  the LC50    
values of  the tested plant extracts post 24 days on 2
nd
 nymphal stage of S. gregaria.  It w a s  f o u n d  t h a t , t h e  
maximum effect was given with A.indica followed by E. granulate extracts. This is in accordance with the findings of 
other investigators using different plants insecticides including A.indica [20, 21]. According  to  Stark and Rangus [22], 
neem act slowly and one week may be a short interval for its  evaluation  against  aphids.  Also, a s   reported  by 
Schmutterer [23]  and  L o w e r y ,  e t  a l .  [ 2 4 ] , neem extracts had no direct contact toxicity. 
The  high  insecticidal  potency  of  A. indica  and  E. granulate can be attributed to several factors including 
plant specific differences of the extracted active ingredients, types of the  extracted  products,  differences  in  their  
mode  of action, Method of penetration and the behavioral characteristics  of  the  studied  pests  [23, 25]. 
It is now well established that in many  plants   including  the  tested  plants  especially  A. indica  and  E. 
granulate the  activity  is   due   to   the presence of  saponin  components  [26] triterpenoid components [27], 
Alkaloidscomponents [28] .  Tannins compounds [29] although the effect seems to be very specific dependent. Further
  work is   necessary to understand better the mechanisms of increasing toxicity by extract formulation, 
since various authors have postulated the effect of different  plant  extract  on  the feeling behavioral pattern of 
different insects [4]. 
In the present study indicated that there were positive correlations with the tested concentrations of A. indica and E. 
granulate extracts.  The mortality in the larval stage was clearly due to the mounting disrupting effect of the plant 
extract. This effect is mainly induced by inhibiting chitin formation [30], thereby causing abnormal endocuticular 
deposition and abortive mounting [31]. Furthermore higher concentrations have ant feeding effect. Therefore, feeding 
impairment of treated larvae could lead to prolongation of the larval instars and subsequently leading to a reduction in 
the percentage of pupation and adult emergence.  Gelbic, et al. [32] showed that larval instars of S. littoralis treated 
with lufenuron unable to complete the molting process and died in the old larval cuticle, likewise, flufenoxuron caused 
similar effect on S. littoralis treated larvae [15].  Pupal mortalities in this study were obvious; there were dose-
dependent effect on pupation and pupal mortalities. The same results were found by [33-35]. 
It was obvious that the percent of inhibition of adult emergence were in positive relation with the tested 
concentrations of A. indica and E. granulate extracts. These results were also found by Osman and Mahmoud [36] who 
demonstrated that the emergence of Egyptian cotton leafworm moth affected by treatments larvae with lufenuron 
compared to the control. The reduction in fecundity and egg hatchability of S. gregaria nymph following treated with 
A. indica and E. granulate extracts. These results was also found by Abdel Rahman, et al. [30].   
Reduction in fecundity may be due to the reduction in longevity and the number of oocytes per ovary and the 
reduction in oviposition period Soltani and Mazouni [37]. In addition to the above factors the maturation of an insect 
egg depends on the materials that are taken up from the surrounding haemolemph and materials synthesized by the 
ovary. These materials include protein, lipids and carbohydrates all of which required for embryonic structure [38]. 
Subsequently the reduction in total number of eggs per female could be due to interference of the IGR with oogenesis.  
They induce decrease in the concentration of yolk proteins, carbohydrates, lipids and inhibition in both DNA and RNA 
synthesis in the ovaries of females treated as larval instars, moreover they caused vacuolation of nurse cells and oocytes 
of the ovaries [39]. 
Reduction in the percentage of egg- hatch obtained in the present study may be due to defects in the differentiation 
of oocytes and sperms Meola and Mayer [40] and Date obtained from the biochemical effect of the tested extracts of   
A.  indica and  E. granulate at sublethal dosis also confirms different degrees of action on  total  protein  content,  
total  lipid  content,  glucose content and transaminases activity of S. gregaria. 
In  the  present  study,  the  activity  of  ALAT  of  insect decreased  and the activity  of  ASAT increased 
throughout all the tested periods. Elevation of ASAT after exposure to different toxic agents in invertebrate and 
vertebrate animals has been investigated. the  present  study,  the  greater  and  continuous release of ASAT might be 
due to the necessity of enhanced deamination of aspartic acid for the process of gluconeogensis especially under 
conditions of impaired carbohydrate metabolism and/or a potential induced damage to parenchymal  cells as reported 
by  Rawi  et al.,1996. On the other hand, the higher decrease in ALAT activity compared to that of ASAT suggest 
that with the use of extract of both plants, the reaction involving oxaloacetate seems to gain more importance than 
other pyruvate [25]. Data obtained also showed different pattern effect on total protein contents of the studied pest. At 
the tested dose level of A. indica and E. granulate the recorded values in pests showed marked decreases of the total 
protein content. Extensive w o r k  h a s  b e e n  c a r r i e d  o u t  i n  o r d e r  t o  determine how various toxic agents affect 
protein synthesis. A diminution in the rate of ATP synthesis and inhibition of RNA synthesis are also the main causes 
of decreased total protein  content [41]. Also, Rawi, et  al .  [42] have reported that protein   leakage   during   
intoxication   may   arise   from reduced body weight. Conversion of protein to amino acids, degradation of protein to 
release energy or to the direct effect of the tested extracts on the amino acids transport of the cell. It seems from the 
present study that in 2
nd
 nymphul stage of S. gregaria the tested plant extracts may caused proteolysis which  yielded 
high level of amimo acids especially aspartate through greater release of ASAT which might be related to the higher 
Journal of Life Sciences Research, 2015, 2(4): 93-99 
 
 
 
 
 
97 
 
content of aspartic acid.The behavioral pattern changes of glucose level post treatment showed significant decreases 
in    pest. The recorded effect was more pronounced with the effect of A. indica extracts than E. granulate. These 
findings coincide with those of Abo El-Ela, et al. [43]. Chitra and Reddy [44] showed reduction in carbohydrate 
content of different instar larvae when treated with Ammi majus, Apium graveolens, Melia azedarach and Vince rosea 
extracts.Also, as reported by another investigator Hashem, et al. [45], amylase is the most sensitive enzyme to the 
action of several mollusciddes. Otherwise the inhibition of the enzyme activity will in turn reduce glucose level in 
both pests through decreasing the hydrolytic rate of glycogen.Regarding  the  total  lipid content,  a  number  of  toxic 
agents have been found to cause disturbances of fats in different body organs of both vertebrate and invertebrate 
animals R a w i ,  e t  a l .  [ 4 2 ] .  Data obtained in the present work disclosed a significant reduction in the lipid 
contents of the pest through out all the tested periods. These findings are in agreement with those obtained by Mostafa 
[46], 
 
Table-1. Toxicological evaluation of plant extract against the 2
nd instar
 nymph of S. gregaria.s 
 
 
Table-2. Effect of plant extract on some biological aspects of the 2
nd instar
 nymph of S. gregaria.s 
Total 
inhibition 
of adult 
emergence % 
Emerged 
moths 
% 
±S.E 
Pupal 
duration 
(days) 
±S.E. 
Pupal 
mortality 
% 
±S.E 
Pupation 
% 
±S.E 
Larval 
duration 
(days) 
±S.E 
Larval 
mortality 
% 
±S.E 
Conc. 
(ppm) 
0 100±0.0 7±0.41 0 100±0.0 10±0.41 0 Control 
60±1.4*** 40±0.8*** 11 ±0.51** 10±0.3*** 50±0.2*** 13±0.11* 30±0.3*** LC25 of Azadirachta 
indica 
30±1.2** 70±0.52** 8 ±0.11* **5.5±0.16 70±0.23* 11±0.31 20±0.2** LC25 of Euphorbia 
granulate 
 
Table-3. Effect of plant extract on fecundity, fertility and sterility against adults of the 2
nd instar
 nymph of S. gregaria.s 
 
 
 
 
 
 
 
Table-4. The activity of ASAT in Schistocerca gregaia nymph treated with the extract of Azadirachta indica and  Euphorbia granulate. 
Formulated extract of 
Dose mg/ml Exposure period (weeks) 
LC25        week 
Change 
% 
2weeks 
Change 
% 
3 weeks Change % 
 Control 20.23±1.12  17.22±1.3  18.22±0.2  
Azadirachta indica 6 22.5±0.62 11.2 20.22**±1.6 17.42 22.12*±0.6 21.4 
Euphorbia granulate 7.4 20.82*±1.3 2.19 19.11*±1.2 10.9 21.2**±0.5 16.4 
 
  Values are presented as Mean±SE. 
   -Nonsignificant P> o.o5 
    *Significant P<0.05 
    ** high significant P<0.01 
 
Table-5. The activity of ALAT in Schistocerca gregaia nymph treated with the formulated extract of Azadirachta indica and  Euphorbia 
granulate 
Formulated 
extract of 
Dose mg/ml Exposure period (weeks) 
LC25 1 
Change 
% 
2 Change % 3 Change % 
 Control 22.32±0.14  22.6±0.0.12  22.8±0.11  
Azadirachta 
indica 
6 26.28±0.12 17.7 27.6**±0.4 22.12 28.2*±0.41 23.7 
Euphorbia 
granulate 
7.4 24.2*±0.2 8.4 24.8*±0.3 9.7 25.1**±0.32 10.1 
 
 Values are presented as Mean±SE. 
       -Nonsignificant P> o.o5 
        *Significant P<0.05 
       ** high significant P<0.01 
 
Table-6. Effect of extract of Azadirachta indica and  Euphorbia granulate on total protein concentration of  Spodoptera littoralis larvae  
Formulated 
extract of 
Dose 
mg/ml 
Exposure period (day) 
LC25 1 Change % 5 Change % 10 Change % 
 Control 50.5±0.33  50.4±0.22  50.7±0.33  
Azadirachta 
indica    
6 
41.22**±0.45 -18.38 36.22**±1.33 -28.13 32±0.3 -36.88 
Euphorbia 
granulate 
7.4 
44.11**±0.7 -12.65 40.2**±0.4 -20.24 38.2**±1.1 -24.65 
     Values are presented as Mean±SE., -Nonsignificant P> o.o5, *Significant P<0.05, ** high significant P<0.01 
Sterility % ±S.E 
Egg hatching 
(fertility) % ±S.E 
No. of eggs/female 
(fecundity)  ±S.E 
Conc. 
(ppm) 
0.0 100±0.0 1385±30.48 0.0 
42.1±1.51*** 74.2±1.5** 966±21.12*** LC25 of Azadirachta indica 
23.6±1.4** 91 ±0.43* 1188±25.22** LC25 of Euphorbia granulate 
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Table-7. Effect of extract of Azadirachta indica and  Euphorbia granulate on glucose  concentration of  Spodoptera littoralis larvae  
Formulated 
extract of 
Dose 
mg/ml 
Exposure period (weeks) 
LC25 1 Change % 2 Change % 3 Change % 
 Control 70.2±0.67  70.4±0.44  70.7±0.34  
Azadirachta 
P<0.01indica    
6 
58.22*±1.1 -17.1 52**±1.3 -26.14 43**±0.44 -39.18 
Euphorbia 
granulate 
7.4 
64.2**±0.65 -8.55 58**±0.6 -17.6 48**±0.82 -32 
        Values are presented as Mean±SE.. -Nonsignificant P> o.o5, *Significant P<0.05, ** high significant  
 
Table-8. Effect of formulated extract of Azadirachta indica and  Euphorbia granulate on total lipid concentration of Spodoptera littoralis 
larvae 
Formulated 
extract of 
Dose mg/ml Exposure period (day) 
LC25 1 Change % 5 Change % 10 Change % 
 Control 9.22±0.45  9.4±0.11  8.9±0.22  
Azadirachta indica    6 7.11**±0.18 -22.88 6.1**±0.09 -35.11 4.9**±0.14 -44.94 
Euphorbia 
granulate  
7.4 
8.1**±0.14 -12.14 7.2**±0.14 -23.4 5.6**±0.11 -37.1 
Values are presented as Mean±SE., -Nonsignificant P> o.o5, *Significant P<0.05, ** high significant P<0.01 
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